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m&stxxts*). %-&m t sea o«© 

(11*13] BSUSe-^Sg (Tm'C) *s 1 3 0<T 
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#ooiimmikj: d tfib># w v-*«/a^4 o/cis 
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[SM0S4] Hfftf-jrljt (TinX!) #13 0<T 40 
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«c < 1 1 5 o saftiRffittafcs* 3 o - 7 o sa 
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7 o ns%&±$u tsa^. Hj^utmnEtbtt 

JKffitt)S^iS^t?r5 0fiS%«±SA,-C&ftS-«Slil 
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■•>x7(cjKttK*«tllLr»tt-fWkl/. 
TlWratltrCllttttlltCUI3tfftC&(Cj:0« 

ft. *©»«:. i$es¥ i-2oi56 Qmzsnemv 
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jf^Jl^S^. x^W>-j<^i";;UKxf-;l/Jt||^ 
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lf5Ci*sr#. Chf>^iDSt^E©±8P«>l/<B-S|5 
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(54) MULTI-CREASE NON-WOVEN FABRIC 
(57)Abstract 

PURPOSE: To obtain a multi-crease nonwoven fabric having crease pattern of natural feeling 
by laminating and thermally pressing a thermally shrinkable web and a web not causing thermal 
shrinkage at a temperature at which the web shrinks. 

CONSTITUTION: This multi-crease nonwoven fabric is obtained by as the first fiber layer using 
a web containing 30-70wt% of a thermally shrinkable fiber containing at least 50% ethylene- 
propylene random copolymer having a melt peak temperature Tm° C satisfying the formula 
130° C<Tm<145° C and >30wt% of thermally adhesive fiber consisting of an ethylene-methyl 
acrylate copolymer having a melting point lower than shrinkage-starting temperature of the fiber 
or a web containing >50wt% of a conjugate fiber containing the thermally shrinkable polymer as 
a core and containing the thermally adhesive fiber as a sheath and by using a nonwoven fabric 
not causing substantially thermal shrinkage at shrinking temperature of the thermally shrinkable 
fiber as the second fiber layer and laminating the second fiber layer to one side or both sides of 
the first fiber layer and thermally pressing the laminate using a heat roll at a temperature T° C 
satisfying the formula 100<T>Tm+30. In the nonwoven fabric, the second fiber layer forms many 
crease-like uneven parts and the recessed part is thermally bonded to the first fiber layer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The heat shrink nature fiber whose rate of the maximum heat shrink which fusion peak 
temperature (Tmdegree C) becomes from the polymer which contains the ethylene-propylene 
random copolymer of 130<Tm<145 70% of the weight or more is at least 50% 30 - 70 % of the 
weight, To one side or both sides of the first fiber layer which it comes to contain 30% of the 
weight or more, the heat adhesive property fiber which the melting point becomes from a 
polymer lower than the contraction initiation temperature of said heat shrink nature fiber The 
second fiber layer which does not carry out a heat shrink in essence at the temperature which 
said heat shrink nature fiber contracts is the nonwoven fabric which comes to carry out a 
laminating. It is the multi-**** nonwoven fabric which the first fiber layer contracts by heat 
treatment, and the concave heights of the shape of much wrinkle are formed in the second fiber 
layer, and is characterized by heat adhesive property fiber coming to join the first fiber layer and 
the second fiber layer in the crevice of concave heights. 

[Claim 2] The heat shrink nature fiber whose rate of the maximum heat shrink which fusion peak 
temperature (Tmdegree C) becomes from the polymer which contains the ethylene-propylene 
random copolymer of 130<Tm<145 70% of the weight or more is at least 50% 30 - 70 % of the 
weight To one side or both sides of the first fiber layer which it comes to contain 70 to 30% of 
the weight, the heat adhesive property fiber which the melting point becomes from a polymer 
lower than the contraction initiation temperature of said heat shrink nature fiber The second 
fiber layer which does not carry put a heat shrink in essence at the temperature which said heat 
shrink nature fiber contracts is the nonwoven fabric which comes to carry out a laminating. It is 
the multi-**** nonwoven fabric which the first fiber layer contracts by heat treatment, and the 
concave heights of the shape of much wrinkle are formed in the second fiber layer, and is 
characterized by heat adhesive property fiber coming to join the first fiber layer and the second 
fiber layer in the crevice of concave heights. 

[Claim 3] The polymer in which fusion peak temperature (Tmdegree C) contains the ethylene- 
propylene random copolymer of 130<Tm<145 70% of the weight or more A heart component. To 
one side or both sides of the first fiber layer which it comes to contain 50% of the weight or 
more, the heat shrink nature bicomponent fiber which used the polymer with the melting point 
lower than the contraction initiation temperature of said heart component as the sheath 
component The second fiber layer which does not carry out a heat shrink in essence at the 
temperature which said heart component contracts is the nonwoven fabric which comes to carry 
out a laminating. It is the multi-**** nonwoven fabric which the first fiber layer contracts by 
heat treatment, and the irregularity of the shape of much wrinkle is formed in the second fiber 
layer, and is characterized by the sheath component of a heat shrink nature bicomponent fiber 
coming to join the first fiber layer and the second fiber layer in the crevice of concave heights. 
[Claim 4] The heat shrink nature fiber whose rate of the maximum heat shrink which fusion peak 
temperature (Tmdegree C) becomes from the polymer which contains the ethylene-propylene 
random copolymer of 130<Tm<145 70% of the weight or more is at least 50% 30 - 70 % of the 
weight, To one side or both sides of the first fiber layer which it comes to contain 30% of the 
weight or more, the heat adhesive property fiber which the melting point becomes from a 



polymer lower than the contraction initiation temperature of heat shrink nature fiber The 
laminating of the second fiber layer which does not carry out a heat shrink in essence at the 
temperature which said heat shrink nature fiber contracts is carried out After heat-treating to 
this layered product at temperature [ higher than the melting point of heat adhesive property 
fiber and ] lower than the contraction initiation temperature of heat shrink nature fiber and 
uniting a layered product with it by the heat adhesive property fiber in the first fiber layer, The 
manufacture approach of the multi-**** nonwoven fabric characterized by making the 
irregularity of the shape of much wrinkle form in the second fiber layer by heat-treating to a pan 
at the temperature (T degrees C) of 100<T<=Tm +30, and making it contract the first fiber layer. 
[Claim 5] The polymer in which fusion peak temperature (Tmdegree C) contains the ethylene- 
propylene random copolymer of 130<Tm<145 70% of the weight or more A heart component, To 
one side or both sides of the first fiber layer which it comes to contain 50% of the weight or 
more, the heat shrink nature bicomponent fiber which used the polymer with the melting point 
lower than the contraction initiation temperature of said heart component as the sheath 
component The laminating of the second fiber layer which does not carry out a heat shrink in 
essence at the temperature which said heart component contracts is carried out After heat- 
treating to this layered product at temperature [ higher than the melting point of the sheath 
component of a heat shrink nature bicomponent fiber and ] lower than the contraction initiation 
temperature of a heart component and uniting a layered product with it by the sheath 
component of a heat shrink nature bicomponent fiber, The manufacture approach of the multi- 
**** nonwoven fabric characterized by making the irregularity of the shape of much wrinkle form 
in the second fiber layer by heat-treating to a pan at the temperature (T degrees C) of 
100<T<=Tm +30, and making it cpntract the first fiber layer. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the nonwoven fabric of this invention. 

[Drawing 2] It is the sectional view of the nonwoven fabric of this invention. 

[Drawing 3] It is the microphotography which photoed the surface state of an example of the 

nonwoven fabric of this invention. 

[Drawing 4] It is the microphotography which photoed the surface state of an example of the 
nonwoven fabric of this invention. 

[Drawing 5] It is the microphotography which photoed the surface state of an example of the 
nonwoven fabric of this invention. 
[Brief Description of Notations] 

1 Multi-**** Nonwoven Fabric 

2 First Fiber Layer 

3 Second Fiber Layer 

4 Heights 

5 Crevice 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the multi-**** nonwoven fabric which has many 

wrinkles on the front face. 

[0002] 

[Description of the Prior Art] Conventionally, the bulky nonwoven fabric using the contraction 
property of heat shrink nature fiber is proposed variously, and practical use is presented with it 
as the interior material for cars, the interior material for interiors, or a packing material, for 
example, the purport which can obtain the compound sheet which has a bulky surface structure 
by making contraction discover by heat treatment after putting a potential shrinkage- 
characteristics nonwoven sheet and the small sheeHike object of heat shrink nature on JP,62- 
141167.A and carrying out a partial bond in a mutual field — it is indicated, moreover, the 
purport which can make a front face discover irregularity by giving a high-pressure pillar-shaped 
stream to the laminating web which carried out the laminating of a contractile fiber web layer and 
the non-shrinkage-characteristics fiber web layer, uniting both with JP,2-1 33641 A heat- 
treating subsequently, and shrinking contractile fiber — it is indicated, in addition, the purport 
which can form many wrinkles in the front face of a continuous glass fiber nonwoven fabric by 
unifying the sheet-like object and continuous glass fiber nonwoven fabric of heat shrink nature, 
heat-treating to this in JP,1-201569,A or JP.6-33359A and shrinking a heat shrink nature 
sheet-like object — it is indicated. All are the nonwoven fabrics of a laminating mold and it is 
common at the point used as a bulky nonwoven fabric using the difference of contraction of 
each class. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in an 
above-mentioned bulky nonwoven fabric. For example, since the height is formed between the 
partial bond section and the partial bond section, only regular irregularity is made in the front 
face by that to which the partial bond of a contractile sheet and the non-shrinkage- 
characteristics sheet was carried out Therefore; depending on the case, interest is missing and 
sufficient design effectiveness may be unable to be done so. Moreover, although there are no 
above un-arranging and the irregularity of natural sensibility of the shape of a wrinkle can be 
made to form when a contractile sheet and a non-shrinkage-characteristics sheet are made to 
unify that the confounding between fiber by needle punching or high-pressure pillar-shaped 
stream processing is also, the confounding between fiber by needle punching or the high- 
pressure stream has the problem of being difficult, depending on the structure of the sheet-like 
object which constitutes a layered product When using the nonwoven fabric or SUPOM bond 
nonwoven fabric of low eyes, a melt blow nonwoven fabric, and a film especially, the inclination 
appears notably. Moreover, since cost becomes high compared with the nonwoven fabric formed 
as the nonwoven fabric which performed high-pressure stream processing is with other means, 
there is also a situation of being hard to be used widely in the application, by which cheap things, 
such as a packing material, are liked. 

[0004] Then, if this invention persons perform junction between the layers of a layered product 



(i.e M between sheet-like objects) by heat adhesion It is thought that a low eyes nonwoven fabric, 
a span bond nonwoven fabric, a melt blow nonwoven fabric, etc. can be used for arbitration. The 
first fiber layer which contains heat shrink nature fiber and heat adhesive property fiber as a 
result of considering the heat adhesion between layers, since the nonwoven fabric of low cost 
was furthermore offered, After carrying out the laminating of the second fiber layer which 
consists of non-shrinkage-characteristics fiber and joining both by heat treatment, When it 
furthermore heat-ireated and heat shrink nature fiber was shrunk, wrinkle-like irregularity was 
able to be formed in the second fiber layer of contraction, it was able to become the structure 
to which the heights rose from the first fiber layer, and the bulky ******** nonwoven fabric 
which presents the extremely excellent design effectiveness was able to be obtained. The 
contents are explained in full detail below. 
[0005] 

[Means for Solving the Problem] The heat shrink nature fiber whose rate of the maximum heat 
shrink which the multi-**** nonwoven fabric of this invention becomes from the polymer in 
which fusion peak temperature (Tmdegree C) contains the ethylene-propylene random 
copolymer of 130<Tm<145 70% of the weight or more is at least 50%, To one side or both sides 
of the first fiber layer which come to contain the heat adhesive property fiber which the melting 
point becomes from a polymer lower than the contraction initiation temperature of heat shrink 
nature fiber The laminating of the second fiber layer which does not carry out a heat shrink in 
essence at the temperature which said heat shrink nature fiber contracts is carried out After 
heat-treating to this layered product at temperature [ higher than the melting point of heat 
adhesive property fiber and ] lower than the contraction initiation temperature of heat shrink 
nature fiber and uniting a layered .product with it by the heat adhesive property fiber in the first 
fiber layer, Many wrinkles are made to form in the second fiber layer by heat-treating at the 
temperature (T degrees C) of 100<T<=Tm +30 to a pan, and shrinking the first fiber layer. 
[0006] Fusion peak temperature (Tmdegree C) consists of a polymer which contains the 
ethylene-propylene random copolymer of 130<Tm<145 70% of the weight or more, and the heat 
shrink nature fiber contained in the first fiber layer has that desirable whose rate of the 
maximum heat shrink is at least 50%. Fusion peak temperature means temperature in case a DSC 
curve shows a peak price here, when a differential scanning calorimeter (DSC) performs heat- 
oMiision measurement of a polymer. If the selection range of the heat adhesive property fiber 
later mentioned as fusion peak temperature is less than 130 degrees C here becomes narrow 
and exceeds 145 degrees C, since the dry heat shrinkage characteristics of fiber will become 
usual polypropylene fiber extent, it is not desirable. 

[0007] An ethylene-propylene random copolymer is a polymer which shows the shrinkage 
characteristics which were excellent in said temperature requirement, and the fiber extended by 
about 3 times which consists only of them shows 93% of rate of a heat shrink within 1 minute at 
135 degrees C directly under the melting point Therefore, although other polymers are mixable 
in order to control heat shrink nature, as for the rate of an ethylene-propylene random 
copolymer, in the invention in this application, it is desirable that it is 70 % of the weight or more. 
It is because the rate of the maximum heat shrink of the fiber obtained becomes less than 50% 
and becomes inadequate [ a heat shrink ] at less than 70 % of the weight The rate of the 
maximum heat shrink is contraction shown when it puts for 1 minute on the bottom of a 145- 
degree C ambient atmosphere here. 

[0008] As a polymer mixed with an ethylene-propylene random copolymer, the ternary 
polymerization object of ethylene-butene-1 -polypropylene and olefin system polymers, such as 
polypropylene, can be used. 

[0009] As for the rate that said heat shrink nature fiber occupies in the first fiber layer, it is 
desirable that it is 30 - 70 % of the weight It is 40 - 60 % of the weight more preferably. If a 
wrinkle cannot be made to form in the second fiber layer but it exceeds 70 % of the weight, 
although it is enough, since the rate of contraction of the first fiber layer of heat adhesive 
property fiber decreases, at it, it becomes [ pasting / of the first fiber layer and the second fiber 
layer / up ] inadequate and is not desirable [ less than 30 % of the weight of contraction of the 
whole first fiber layer is insufficient, and ]. 



[0010] Heat adhesive property fiber is contained in the first fiber layer as a heat adhesion 
component in order to make the first fiber layer and the second fiber layer unify by heat 
adhesion. This heat adhesive property fiber must consist of polymers with that melting point 
lower than the contraction initiation temperature of said heat shrink nature fiber. However, 
although the heat shrinks of an ethylene-propylene random copolymer are few also under an 
about 90-degree C ambient atmosphere, since it starts, it is not necessary to understand 
contraction initiation temperature here strictly, and if it is the temperature [ as / the rate of a 
heat shrink of whose is less than 10% ], it can be considered that it is temperature lower than 
contraction initiation temperature. The polymer which is specifically in within the limits whose 
melting point is 80-110 degrees C is desirable. As a polymer with such the melting point, an 
ethylene-methyl-acrylate copolymer, an ethylene-acrylic-acid copolymer, an ethylene-ethyl- 
acrylate copolymer, an ethylene-methyl-methacrylate copolymer, an ethylene-ethyl 
methacrylate copolymer, an ethylene-methyl-acrylate-acrylic-acid copolymer, a triester 
copolymer, a polyamide copolymer, etc. can be mentioned, and single mold fiber and a sheath- 
core mold bicomponent fiber to which these close all or some of fiber front face, and an 
assembled-die bicomponent fiber can be used as heat adhesive property fiber. The rate of the 
heat adhesive property fiber in the first fiber layer must be at least 30 % of the weight It is 
because heat pasting up between the first fiber layer and the second fiber layer becomes being 
less than 30 % of the weight inadequate. 

[0011] Other fiber may be mixed by the first fiber layer as long as the rate that heat shrink 
nature fiber and heat adhesive property fiber occupy is within the limits of above-mentioned, 
especially the fiber to mix is limited — not having — the arbitration from polyolefin fibers, such 
as polyester fiber, such as polyamide fibers, such as semi-synthetic fibers, such as regenerated 
fibers, such as rayon, and acetate, nylon 6, and Nylon 66, polyethylene terephthalate, and 
polybutylene terephthalate, polypropylene, and polyethylene, etc. — 1 — or it can be used, 
choosing two or more. 

[0012] Of course, the first fiber layer may consist only of heat shrink nature fiber and heat 
adhesive property fiber, and it is desirable that the rate that heat adhesive property fiber 
occupies is 30 - 70 % of the weight in that case. It is because the rate that heat shrink nature 
fiber occupies will become small and it will become inadequate contracting [ of the first fiber 
layer ] it, if it exceeds 70 % of the weight 

[0013] Instead of using heat adhesive property fiber, the bicomponent fiber which used as the 
sheath component the polymer which has the melting point lower than the contraction initiation 
temperature of a heart component and a heat shrink component for the polymer (it may be 
hereafter called a heat shrink component) which contains an ethylene-propylene random 
copolymer 70% of the weight or more may be used. Since this bicomponent fiber will have heat 
shrink nature and a heat adhesive property, when manufacturing the nonwoven fabric of this 
invention using this, it has the advantage that a cotton-mixing process can be skipped. In that 
case, as for the rate of the bicomponent fiber occupied in the first fiber layer, it is desirable that 
it is 50 % of the weight or more. At less than 50 % of the weight it is because heat adhesion and 
a heat shrink become inadequate, if the rate of a bicomponent fiber is 50 % of the weight or 
more, other fiber can be mixed and especially the class etc. will be limited — not having — the 
arbitration out of polyamide fibers, such as polyolefin fibers, such as polyester fiber, such as 
semi-synthetic fibers, such as regenerated fibers, such as rayon, and acetate, polyethylene 
terephthalate, and polybutylene terephthalate, polyethylene, and polypropylene, nylon 6, and 
Nylon 66, — 1 — or it can choose two or more and can mix. 

[0014] If the sheath component of this bicomponent fiber consists of polymers which have the 
melting point lower than contraction initiation temperature, especially that class can use the 
polymer which is not limited, for example, is in the range whose melting point of an ethylene- 
methyhacrylate copolymer, an ethylene-acrylic-acid copolymer, an ethylene-ethyl-acrylate 
copolymer, an ethylene-methyl-methacrylate copolymer, an ethylene-ethyl methacrylate 
copolymer, an ethylene-methyl-acrylate-acrylic-acid copolymer, etc. is 80-110 degrees C. And 
when a heat adhesive property and shrinkage characteristics are taken into consideration, as for 
the ratio of the sheath / heart component in a fiber cross section, it is desirable that it is 3 / 7 



- 7/3. It is 4 / 6 - 6/4 more preferably. 

[0015] Moreover, if it is the configuration that the heat adhesion component occupies a part of 
fiber front face, a heat shrink component and a heat adhesion component are applicable [ when 
the effectiveness of heat adhesion is considered, it is most desirable to take sheath-core 
structure, but 1 even if it is an assembled-die bicomponent fiber. 

[0016] Especially the eyes of the first fiber layer should just be the range which does not require 
limitation and can perform heat adhesion with the second fiber layer efficiently, desirable — 5 - 
20 g/m2 it is . 

[0017] As for the second fiber layer which a laminating is carried out to one side or both sides of 
the first fiber layer, and is united with them, the irregularity of the shape of much wrinkle is 
formed of the heat shrink of the first fiber layer. Therefore, the fiber which constitutes the 
second fiber layer can form a fiber set object, and especially a material etc. will not be limited if 
it does not contract in essence in the temperature which heat shrink nature fiber or a heat 
shrink component contracts, for example, the arbitration out of polyamide fibers, such as 
polyester fiber, such as polyolefin fibers, such as natural fibers, such as semi-synthetic fibers, 
such as regenerated fibers, such as rayon, and acetate, cotton, and wool yarn, polypropylene, 
and polyethylene, polyethylene terephthalate, and polybutylene terephthalate, nylon 6, and Nylon 
66, — 1 — or it can choose two or more and can use. The fiber configuration etc. is not limited 
but the fiber which has a division nature bicomponent fiber and a variant cross section can be 
used for arbitration. 

[0018] As long as the second fiber layer is a fiber set object, it may be the thing of what kind of 
conditions, such as a nonwoven fabric, textiles, and a web. However, when using the fiber set 
object of which condition and the first fiber layer carries out a heat shrink, it is important in this 
invention to have a certain association or interlacement between the configuration fiber of the 
second fiber layer. It is because wrinkle-like irregularity is not formed in the second fiber layer 
even if the first fiber layer contracts, if between the fiber which constitutes the second fiber 
layer is not joining together or interlacing. Therefore, as the second fiber layer, it is desirable like 
a heat adhesion nonwoven fabric, a needle punching nonwoven fabric, a stream confounding 
nonwoven fabric, a span bond nonwoven fabric, and a melt blow nonwoven fabric that between 
configuration fiber uses beforehand association or the nonwoven fabric by which the confounding 
was carried out Moreover, when between fiber completely uses association or the fiber set 
object by which a confounding is not carried out like a card web, between fiber will have to be 
combined or interlaced by the time the heat shrink of the first fiber layer began. For example, if 
it is the web in which it is unified by heat adhesion and the second fiber layer itself forms a 
nonwoven fabric including heat adhesive property fiber at the time of heat adhesion of the first 
fiber layer and the second fiber layer, it can use with sufficient convenience. 
[0019] It is not limited but especially the eyes of the second fiber layer are 5-100 g/m2. What 
is necessary is just within the limits. Especially, it is 10 - 30 g/m2. When the thing of extent is 
used, wrinkle-like concave heights are formed good. 

[0020] And the laminating of the second fiber layer is carried out to one side or both sides of the 
first fiber layer of heat shrink nature which were mentioned above, after unifying this of the heat 
adhesion component contained in the first fiber layer, by shrinking the first fiber layer further, 
the irregularity of the shape of much wrinkle is formed in the second fiber layer, and the multi- 
**** nonwoven fabric with which the heights of a wrinkle lost touch with the first fiber layer can 
be obtained. 

[0021] In this invention, the laminating of the second fiber layer can be carried out to one side or 
both sides of the first fiber layer. When a laminating is carried out only to one side, the first fiber 
layer will occupy the whole surface of a layered product, and since the front face is still smooth, 
other fiber set objects, such as knitting and textiles, are also made [ after heat treatment ] by a 
laminating and sticking on it Since wrinkle-like irregularity is formed in each front rear face when 
a laminating is carried out to both sides, a very bulky nonwoven fabric can be obtained. 
[0022] Adhesion of the first fiber layer and the second fiber layer performs the heat adhesion 
component contained in the first fiber layer melting and by softening. Specifically, a heat 
adhesion component means the sheath component of heat adhesive property fiber or a heat 



shrink nature bicomponent fiber here. Although it is necessary to perform heat treatment at the 
temperature more than the melting point of a heat adhesion component, the temperature is 
restricted to the range lower than the contraction initiation temperature of the heat shrink 
component of heat shrink nature fiber or a heat shrink nature bicomponent fiber. It is because it 
becomes impossible for consistency nonuniformity etc. to arise and to make homogeneity carry 
out heat adhesion in order that contraction may begin to adhesion and coincidence when it 
heat-treats at temperature higher than contraction initiation temperature. However, it is not 
necessary to understand contraction initiation temperature here strictly, and if it is the 
temperature [ as / the rate of a heat shrink of whose is less than 10% ], it can be considered 
that it is temperature lower than contraction initiation temperature, as mentioned above. 
Desirable heat adhesion temperature is 90-110 degrees C concretely. 

[0023] Heat adhesion can be performed based on the approach usually learned well. For example, 
pressurization and the approach of heating are applicable using a hot calender roll. Extent of 
adhesion of the first fiber layer and the second fiber layer changes according to the rate of a 
heat adhesion component, heat treatment conditions, etc. The peel strength of the nonwoven 
fabric which will finally be obtained if the adhesive strength between both fiber layers is weak 
becomes small, there is a problem of not being practical, heights cannot become are hard to be 
formed in case wrinkle-like irregularity is made to form in the second fiber layer later, when 
adhesive strength is too strong, irregularity of the shape of a good wrinkle cannot be formed, and 
it is not desirable. Then, according to the application of the nonwoven fabric obtained etc., it is 
necessary to change heat adhesion conditions, such as temperature and roll pressure, suitably. 
[0024] It heat-treats at still higher temperature after heat adhesion, and the concave heights of 
the shape of much wrinkle are made to form in the second fiber layer at the same time it shrinks 
the first fiber layer. As for heat treatment temperature (T degrees C), at this time, it is desirable 
that it is within the limits of 100<T<=Tm +30. When less than 100 degrees C of a heat shrink are 
insufficient and Tm+30 degree C is exceeded, it is for fiber to fuse completely and for 
contraction stress to decline remarkably. Heat treatment can be performed by using a hot blast 
penetration mold processing machine. In this case, contraction of the first fiber layer is 
determined by heat treatment temperature and the residence time. Contraction becomes large, 
so that the residence time is generally so long that heat treatment temperature is high. 
[0025] The concave heights of the shape of much wrinkle are formed in the second fiber layer of 
the heat shrink of the first fiber layer. As shown in drawing 1 and drawing 2 , the second fiber 
layer exfoliates from the first fiber layer, only the surface integral the first fiber layer carried out 
[ the surface integral ] the heat shrink among the exfoliation sections turns into a surplus part, 
this comes floating in the shape of an arch, and these concave heights are formed. Although the 
reason which such exfoliation produces is not certain, it is thought that the adhesive strength 
between the first fiber layer and the second fiber layer loosens partially, the shrinkage force of 
the first fiber layer acts there, and between both fiber layers exfoliates completely by heat- 
treatment at the time of carrying out the heat shrink of the first fiber layer. And it is thought 
that it pastes up again as it is and the part which did hot exfoliate forms a crevice. 
[0026] The number of the irregularity of the shape of a wrinkle formed in the second fiber layer, 
a form, magnitude, etc. are determined by various factors. For example, the inclination which 
becomes small has the height of the heights of the irregularity formed in the second fiber layer, 
i.e., the thickness of the appearance of a nonwoven fabric finally obtained, so that the heat 
adhesive strength between both fiber layers (exfoliation strength) is large. Moreover, the number 
of concavo-convex, a form, magnitude, etc. change with the differences in the gestalt of the 
fiber layer whether to be extent of contraction of the first fiber layer, the material of the second 
fiber layer, eyes, drape property, and a span bond nonwoven fabric, or to be a stream 
confounding nonwoven fabric etc. And these factors influence intricately, there are and the 
irregularity of the shape of a wrinkle of the various configuration and magnitude of the shape of a 
wave or the letter of a diaphragm is formed. 
[0027] 

[Function] This invention is a laminating nonwoven fabric which consists of the first fiber layer 
containing heat shrink nature fiber, heat adhesive property fiber, or the heat shrink nature 
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bicomponent fiber that uses a heat adhesion component as a sheath component, and the second 
fiber layer which does not carry out a heat shrink in essence, and can obtain the nonwoven 
fabric with which the concave heights of the shape of much wrinkle were formed of the 
difference of the rate of a heat shrink of both the fiber layer. The first fiber layer carries out the 
role which makes between each fiber layer unify, and it carries out a heat shrink remarkably in 
itself, and it makes the irregularity of the shape of much wrinkle form in the second fiber layer in 
this. That is, by heat-treating at temperature with it [ the heat adhesion component higher than 
the melting point of a heat adhesion component and contained in the first fiber layer, and ] 
[ lower than the contraction initiation temperature of a heat shrink component ] By carrying out 
the role on which between each fiber layer is made to paste up, and heat-treating at 
temperature still higher than the contraction initiation temperature of a heat shrink component, 
the first fiber layer carries out a heat shrink, and the irregularity of the shape of much wrinkle is 
formed in the second fiber layer of it 

[0028] If the first fiber layer contracts, surplus area will produce the second fiber layer, in order 
to hardly show heat shrink nature in itself. And this surplus area will form the height That is, the 
second fiber layer is a layer which wrinkle-like concave heights discover chiefly, and contributes 
to ** of the whole nonwoven fabric, and the increment in specific volume directly. 
[0029] 

[Example] Hereafter, although an example is given concretely and this invention is explained, this 
invention is not limited to this example from the first 

[0030] It mixes at a rate which shows examples 1-6, [examples 1-4 of comparison] heat shrink 
nature fiber, heat adhesive property fiber, and other fiber all over a table, respectively, and is 
eyes 10 g/m2 by the parallel card. The web was created and this was made into the first fiber 
layer. Here, the fiber (it abbreviates to front Naka and PNE) with a fineness [ of 2 deniers ] and a 
fiber length of 51mm which consists only of an ethylene-propylene random copolymer as heat 
shrink nature fiber was used, and the ratio of the sheath/heart which uses an ethylene-methyl- 
acrylate copolymer as a sheath component, and uses polypropylene as a heart component as 
heat adhesive property fiber used the sheath-core mold bicomponent fiber (it abbreviates to 
front Naka and XG) which is the fineness of 2 deniers and fiber length of 51mm which are 1/1. 
Moreover, rayon with a fineness [ of 1.5 deniers ] and a fiber length of 45mm was used as other 
fiber. 

[0031] After making with a web the bicomponent fiber with a fineness [ of 2 deniers ], and a fiber 
length of 51mm which uses ** polyethylene (PE) as a sheath component and uses polypropylene 
(PP) as a heart component by the parallel card as the second fiber layer, three kinds of 
nonwoven fabrics, the heat adhesion nonwoven fabric which carried out heat adhesion with the 
hot calender roll, the span bond nonwoven fabric which consists of** polyester (PET), and the 
span bond nonwoven fabric which consists of** polypropylene (PP), were prepared. 
[0032] The first fiber layer and the second fiber layer are combined, after performing heat 
adhesion by linear pressure 33 kg/cm using the hot calender roll processing machine heated to 
the temperature in a table, respectively, the heat shrink of the first fiber layer was carried out 
and wrinkleHike irregularity was made to form in the second fiber layer by performing heat 
treatment for 30 seconds at 130 degrees C using a hot blast penetration mold processing 
machine. The exfoliation strength between the thickness of each nonwoven fabric, specific 
volume, the first fiber layer, and the second fiber layer is shown in Table 1 and 2 after the 
combination of the first fiber layer and the second fiber layer, each heat adhesion temperature, 
heat adhesion processing, and heat shrink processing. 
[0033] 
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[Table 2] 
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[0035] It is eyes 10 g/m2 by the parallel card after mixing at a rate which shows the fineness of 
2 deniers of the compound ratios 1/1, and the sheath-core mold bicomponent fiber (it 
abbreviates to front Naka and EG) with a fiber length of 51mm and the other fiber which uses a 
heart component and an ethylene-methyl-acrylate copolymer as a sheath component for an 
examples 7-15 and [examples 5-1 1 of comparison] ethylene-propylene random copolymer in 
front Naka, The web was created and this was made into the first fiber layer. Here, rayon with a 
fineness [ of 1.5 deniers ] and a fiber length of 45mm was used as other fiber. 
[0036] And the heat adhesion nonwoven fabric used in examples 1-6 and the examples 1-4 of a 
comparison, the polyester span bond nonwoven fabric, and the polypropylene span bond 
nonwoven fabric were used as the second fiber layer. 

[0037] This first fiber layer and the second fiber layer are combined, after performing heat 
adhesion by linear pressure 33 kg/cm using the hot calender roll processing machine heated to 
the temperature in a table, respectively, the heat shrink of the first fiber layer was carried out, 
and wrinkle-like irregularity was made to form in the second fiber layer by performing heat 
treatment for 30 seconds at 130 degrees C using a hot blast penetration mold processing 
machine. The exfoliation strength between the thickness of each nonwoven fabric, specific 
volume, the first fiber layer, and the second fiber layer is shown in Table 3, 4, and 5 after the 
combination of the first fiber layer and the second fiber layer, each heat adhesion temperature, 
heat adhesion processing, and heat shrink processing. 
[0038] 
[Table 3] 
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[Table 4] 
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[Table 5] 
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[0041] Here, since adhesion between both fiber layers was too weak about the examples 5-7 of 
a comparison, the nonwoven fabric which both the fiber layer finally unified could not be 
obtained, the heat shrink of the heat shrink component in the first fiber layer was not able to 
begin about the examples 8-10 of a comparison at the time of heat adhesion, homogeneity could 
not be made to have been able to carry out heat adhesion, and future heat shrink processings 
were not able to be performed. 

[0042] The photograph which combined and expanded the front face of the nonwoven fabric of 
an example 1, an example 3, and an example 7 by 3 times here is shown as drawing 3 , drawing 
4 , and drawing 5 . 
[0043] 

[Effect of the Invention] The first fiber layer in which this invention contains heat shrink nature 
fiber, heat adhesive property fiber, or the heat shrink nature bicomponent fiber that uses a heat 
adhesion component as a sheath component, After carrying out the laminating of the second 
fiber layer which is not contracted in essence and unifying between both fiber layers by the heat 
adhesion component of the first fiber layer, it heat-treats further, the first fiber layer is shrunk, 
and the irregularity of the shape of much wrinkle is made to form in the second fiber layer at the 
temperature which heat shrink nature fiber or a heat shrink component contracts. Since the first 
description of this invention contains a heat adhesion component in the first fiber layer, it is in 
the point that between both fiber layers is joined by heat treatment Therefore, the fiber layer of 
various classes, such as a span bond nonwoven fabric and a melt blow nonwoven fabric, can be 
used as the second fiber layer, and the general purpose to various applications can be enabled. 
[0044] Another description of this invention is that the irregularity of the shape of much wrinkle 
is formed in the second fiber layer of contraction of the first fiber layer. Since this irregularity is 
obtained when the exfoliation section of the second fiber layer produced by contraction of the 



first fiber layer forms heights, it presents the wrinkle-like pattern of natural sensibility and gives 
the design effectiveness which was extremely excellent compared with the old multi-**** 
non woven fabric. 

[0045] Therefore, the multi-**** nonwoven fabric of this invention can be used in various fields, 
for example, the application to a packing material, interior interior material, the interior material 
for cars, etc. is possible for it 

[Translation done.] 
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